Non-additive effects of multiple amino acid substitutions on antigen-antibody recognition.
Synthetic peptides have been used to mimic the main antigenic site of foot-and-mouth disease virus (FMDV) of serotype C and of several variant isolates. This region includes multiple continuous B cell epitopes. The effect of single amino acid replacements, individually or in combination, on antigen specificity has been evaluated using monoclonal antibodies. Quantitative enzyme immunodot assays have shown that both additive and non-additive effects of multiple replacements occur in continuous B cell epitopes, with regard to antibody recognition. Antigenically critical single replacements may be compensated by other, non-critical replacements. Thus, the role of a single amino acid on antibody recognition depends on the sequence context in the antigenic domain. The non-additive effects of multiple replacements may modulate the extent of antigenic diversification of highly variable RNA viruses, and keep viruses confined within antigenic groups by precluding linear antigenic divergence.